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One of the unresolved issues in contemporary cardiology is 
the clinical significance of silent (painless) myocardial isch- 
emia detected either on the exercise electrocardiogram 
(ECG) or the Holter monitor. Because of research done in 
the past I5 years, the existence of silent ischemia is no 
longer seriously questioned. In fact, silent ischemia is found 
in many symptomatic patients with coronary artery disease, 
as well as in asymptomatic postinfarction patients (types 3 
and 2, respectively, in our clinical classification) (I). There 
are also many totally asymptomatic individuals with this 
phenomenon (type 1 in our classification), although the 
percentage of affected individuals in the general population 
is probably ~5%. This latter figure may be three or four 
times higher in high risk subgroups of patients who demon- 
strate coronary risk factors. 
Prognosis of silent ischemia. Because these three clinical 
groups include large numbers of patients, the prognostic 
importance of silent ischemia is a subject of continuing 
research in cardiology centers around the world. Prognosis 
has been studied by a variety of investigators who have 
documented silent ischemia with use of exercise electrocar- 
diography (2,3), exercise radionuclide procedures (45) and 
ambulatory ECG (Halter) monitoring (6,7). Because these 
investigators used different methods and statistical tech- 
niques to describe their data, it would not have been 
surprising if their results were not always in agreement, yet 
they were. There was general agreement that the presence of 
ischemia was associated with a worse prognosis than was the 
absence of ischemia-and that it was the ischemia, rather 
than associated angina, that conveyed the adverse prog- 
nosis. 
The udverse efect of silent &hernia wus most marked in 
the Holter ECG studies of patients with stable (6) cmd 
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unstable (7) angina. There was a clear-cut prognostic differ- 
ence not only between ischemia and no ischemia, but also in 
duration of ischemia; i.e., the longer the total ischemic time. 
the worse the prognosis. The Holter ECG studies encompass 
24 to 48 h. By contrast, the exercise studies occur only 
during a limited period of time and during a proscribed 
protocol. We are not even sure that a painless test one day 
means a painless test the next day. Nevertheless, two large 
scale studies of exercise-induced ischemia have consistently 
shown the importance of silent ischemia. They are the study 
by Falcone et al. (2) involving 473 patients and that of 
Weiner et al. (3) involving 1,583 patients. Two other smaller 
studies using exercise radionuclide procedures, one by 
Bonow et al. (5) and one by Assey et al. (4), comprised fewer 
patients (131 and 55, respectively), but reached similar 
conclusions. 
The present study. The results of the study from Duke 
University Medical Center by Mark et al. (8) in the current 
issue of the Jownal differ from those of previously cited 
work on exercise-induced ischemia, especially the study by 
Weiner et al. (3) with a similar number of patients from the 
Coronary Artery Surgery Study (CASS) registry. Mark et 
al.. in their analysis of 1,698 patients with coronary artery 
disease, found that patients whose exercise tests demon- 
strated ST segment depression associated with angina had a 
worse prognosis than did patients with ST segment depres- 
sion unaccompanied by angina. They reported that the latter 
patients had the same prognosis as that of patients without 
ST segment depression whether or not angina was present. 
Their patients without ST responses included those with and 
without angina. The Duke authors state that prognosis was 
the same in those two subgroups: about 86% survival over 5 
years. According to the Weiner study (their Fig. I) (3), the 
survival rate in the CASS subgroup with painless ST depres- 
sion was 92% over 5 years. Furthermore, the 5 year survival 
rate in the group with both angina and ST depression was 
80% as compared with 75% in the Duke study. 
Comparison of Duke and CASS studies. One potentially 
important explanation for these discrepancies is that the 
patient mix was different: more patients in the Duke study 
than in the CASS registry had a history of angina; the Duke 
patients also had a lower frequency of prior myocardial 
infarction. In addition, of those Duke patients with a nega- 
tive exercise test (Group I), 4% had left main coronary 
disease and 31% had triple vessel disease. By contrast, of the 
CASS patients with a negative test, only 13% had triple 
vessel disease. Of the Duke patients with painless ST 
depression (Group 2), 12% had left main and 48% had triple 
vessel coronary disease, percentages not that dissimilar to 
the respective values of 10% and 58% in their Group 3A, 
positive responders with nonexercise-limiting angina. Why 
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the survival rates in Group 2 were closer to those of Group 
1 than to those of Group 3 is not clear; the finding is the 
opposite of that seen in the CASS study. In fact, in a 
subsequent study (9) in which the CASS investigators eval- 
uated only patients with triple vessel disease, patients with 
painless ST depression had a worse prognosis in terms of 
sudden cardiac death and acute myocardial infarction com- 
pared with those with painful ST depression. 
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Conclusion. There is no question-that the Duke study (8) 
adds important data to the body of knowledge on silent 
ischemia. Why it differs from the studies of Falcone et al. (2) 
and especially of Weiner et al. (3) is not clear, but the 
differences mean that a consensus of opinion concerning 
prognosis in exercise-induced ischemia still eludes us. It will 
be up to future studies to determine whether the Falcone and 
Weiner results are more relevant than the Duke data. The 
results of these and other subsequent studies will provide 
important insight into the clinical significance of silent myo- 
cardial ischemia, a phenomenon that is no longer considered 
an esoteric curiosity but rather a major part of a patient’s 
total ischemic burden (10). 
5. Bonow RO, Bacharach SL, Green MV, LaFreniere RL, Epstein SE. 
Prognostic implications of symptomatic versus asymptomatic (silent) 
myocardial ischemia induced by exercise in mildly symptomatic and in 
asymptomatic patients with angiographically documented coronary artery 
disease. Am J Cardiol 1987;60:778-83. 
6. Rocco MB, Nabel EG, Campbell S, et al. Prognostic importance of 
myocardial ischemia detected by ambulatory monitoring in patients with 
stable coronary artery disease. Circulation 1988;78:877-84. 
7. Gottlieh SO, Weisfeldt ML, Ouyang P, Mellits ED, Gerstenblith G. Silent 
ischemia predicts infarction and death during 2 year follow-up of unstable 
angina. J Am Coll Cardiol 1987;10:756-60. 
8. Mark DB, Hlatky MA, Califf RM, et al. Painless exercise ST deviation on 
the treadmill: long-term prognosis. J Am Coil Cardiol 1989;14:885-92. 
9. Weiner DA, Ryan TJ, McCabe CH, et al. Risk of developing an acute 
myocardial infarction or sudden coronary death in patients with exercise- 
induced silent myocardial ischemia: a report from the Coronary Artery 
Surgery Study (CASS) Registry. Am J Cardiol 1988;62:1155-8. 
References 
I. Cohn PF. Silent myocardial ischemia. Ann Intern Med 1988;109:312-7. 
10. Cohn PF. Total ischemic burden: definition, mechanisms, and therapeutic 
implications. Am J Med 1986;8l(suppl 4A):2-6. 
